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Introduction {#jdv15292-sec-0006}
============

Long‐term management of moderate‐to‐severe psoriasis, a chronic inflammatory skin disease, is usually discussed in terms of continuous administration.[1](#jdv15292-bib-0001){ref-type="ref"}, [2](#jdv15292-bib-0002){ref-type="ref"} However, treatment interruptions may occur in clinical practice owing to infection, pregnancy, compliance issues, scheduled drug‐free intervals or insurance coverage, etc.[1](#jdv15292-bib-0001){ref-type="ref"}, [2](#jdv15292-bib-0002){ref-type="ref"}, [3](#jdv15292-bib-0003){ref-type="ref"}, [4](#jdv15292-bib-0004){ref-type="ref"} Psoriasis plaques frequently relapse when oral and biologic systemic treatments are interrupted, and retreatment may be insufficient to recapture initial response.[5](#jdv15292-bib-0005){ref-type="ref"}, [6](#jdv15292-bib-0006){ref-type="ref"}, [7](#jdv15292-bib-0007){ref-type="ref"}, [8](#jdv15292-bib-0008){ref-type="ref"} Therefore, thorough assessment of the efficacy and safety of biologic therapies during treatment withdrawal and retreatment is important to provide useful data for physicians in case they need to interrupt treatment in routine clinical practice.

Ixekizumab is a high‐affinity monoclonal antibody that selectively targets interleukin (IL)‐17A.[9](#jdv15292-bib-0009){ref-type="ref"} It has been widely approved for the treatment of plaque psoriasis and psoriatic arthritis, and it is also approved for generalized pustular psoriasis and erythrodermic psoriasis in Japan. The effectiveness of continuous ixekizumab treatment for moderate‐to‐severe plaque psoriasis has been demonstrated in several phase III studies (UNCOVER‐1, UNCOVER‐2 and UNCOVER‐3).[10](#jdv15292-bib-0010){ref-type="ref"}, [11](#jdv15292-bib-0011){ref-type="ref"} Treatment withdrawal after 12 weeks of ixekizumab was assessed in a pooled analysis of responding patients \[Static Physician Global Assessment (sPGA) of 0 or 1 at Week 12\] in UNCOVER‐1 and UNCOVER‐2.[12](#jdv15292-bib-0012){ref-type="ref"} Most patients who were withdrawn from ixekizumab treatment relapsed (sPGA ≥3), and the majority of these patients recaptured response after 24 weeks of retreatment. These results suggest that ixekizumab can restore clinical response upon retreatment; although longer‐term data (\>12 weeks of continuous therapy before treatment withdrawal and \>24 weeks of retreatment) addressing the efficacy and safety of interrupted ixekizumab treatment are lacking. Here we report the results of an analysis of a phase III trial (UNCOVER‐J) that evaluated efficacy and safety outcomes among Japanese patients who were withdrawn after 52 weeks of treatment, and who were retreated with ixekizumab for up to 120 weeks after experiencing a relapse. Data up to 52 weeks in UNCOVER‐J have been reported previously in Saeki *et al*.[13](#jdv15292-bib-0013){ref-type="ref"}

Materials and methods {#jdv15292-sec-0007}
=====================

Study design {#jdv15292-sec-0008}
------------

This was a phase III, multicentre, single‐arm, open‐label and long‐term study (ClinicalTrials.gov number NCT01624233; first patient enrolled 21 June 2012). The protocol was approved by the local institutions' ethics committees and conforms to the provisions of the Declaration of Helsinki. All patients provided written informed consent. Data up to 24 weeks in UNCOVER‐J were first reported in Saeki *et al*.[14](#jdv15292-bib-0014){ref-type="ref"}

Study population {#jdv15292-sec-0009}
----------------

Eligibility criteria have been described in detail previously.[14](#jdv15292-bib-0014){ref-type="ref"} Key inclusion criteria for patients with plaque psoriasis were as follows: male and female Japanese patients with moderate‐to‐severe psoriasis, aged ≥20 years, confirmed diagnosis of the disease, a Psoriasis Area Severity Index (PASI) score ≥12, sPGA score ≥3 and ≥10% body surface area involvement at screening and baseline.

Treatment protocol {#jdv15292-sec-0010}
------------------

Ixekizumab (Eli Lilly and Company, Indianapolis, IN, USA) was administered as subcutaneous (SC) injections as follows: at baseline (Week 0), 160 mg; from Weeks 2 to 12, 80 mg every 2 weeks (Induction Dosing Period); from Weeks 16 to 52, 80 mg every 4 weeks (Maintenance Dosing Period); from Weeks 52 to 100, all responders \[patients achieving ≥75% improvement from baseline in PASI (PASI75) at Week 52\] discontinued ixekizumab at Week 52 (last dose Week 48) and were followed until Week 100 (Treatment Withdrawal Period); and from Week 100 up to an additional 192 weeks, 80 mg ixekizumab every 4 weeks (Retreatment Period). If a patient experienced a relapse (defined as PASI decrease from PASI75 at Week 52 to PASI ≤50) at any visit before Week 100, the patient immediately entered the Retreatment Period (Fig. [1](#jdv15292-fig-0001){ref-type="fig"}).

![Study design (patients with plaque psoriasis). All patients received 160‐mg doses of ixekizumab at Week 0 (Visit 2; all doses during the study were delivered by SC injection) and 80 mg IXE Q2W from Week 2 (Visit 4) to Week 12 (Induction Dosing Period). During the Maintenance Dosing Period and Retreatment Period, patients received 80 mg IXE Q4W. At Week 52, patients with plaque psoriasis were classified as a responder (PASI75) or non‐responder (PASI \<75). Non‐responders entered the Post‐treatment Follow‐up Period. Responders moved to the Treatment Withdrawal Period. Patients who completed the Treatment Withdrawal Period (Week 100) entered the Retreatment Period. If a patient experienced a relapse (loss of response; PASI ≤50) at any visit prior to Week 100, the patient moved to the Retreatment Period with a duration of 192 weeks. †Nine months after marketing authorization was received in Japan, all patients stopped administration of ixekizumab and moved to post‐treatment follow‐up. Patients who had completed the Retreatment Period or were ongoing were counted as having completed the Retreatment Period. At the Retreatment Period cut‐off date (3 April 2017), all completed patients had at least 120 weeks of retreatment. IXE, ixekizumab; IXE Q2W, 80 mg ixekizumab every 2 weeks; IXE Q4W, 80 mg ixekizumab every 4 weeks; LV, last regularly scheduled visit or early termination visit; PASI50/75, ≥50%/≥75% improvement in the Psoriasis Area Severity Index; SC, subcutaneous.](JDV-33-568-g001){#jdv15292-fig-0001}

Outcome measures {#jdv15292-sec-0011}
----------------

Efficacy measures included the following: proportion of patients achieving PASI75, PASI90, PASI100; proportion of patients achieving sPGA (0,1) and sPGA (0); time to relapse (loss of response; PASI ≤50) following ixekizumab withdrawal in patients with a PASI75 response at Week 52; change from baseline in PASI scores; Dermatology Life Quality Index (DLQI);[15](#jdv15292-bib-0015){ref-type="ref"} and Psoriasis Scalp Severity Index (PSSI; for patients with scalp psoriasis at baseline). Safety measures included drug‐free‐emergent adverse events \[DEAEs; for adverse events (AEs) occurring during the Treatment Withdrawal Period, coded and summarized using the Medical Dictionary for Regulatory Activities, version 20.0\]; treatment‐emergent adverse events (TEAEs; AEs occurring during the Retreatment Period, coded and summarized as per DEAEs); AEs of special interest (AESIs; infections including *Pneumocystis jirovecii* pneumonia, allergic reactions/hypersensitivities, injection‐site reactions, hepatic disorders, cytopenias, depression, malignancies, cerebrocardiovascular events, interstitial lung disease); serious AEs (SAEs); AEs that led to study discontinuation; and immunogenicity \[antibody production against ixekizumab, defined as drug‐free‐emergent anti‐drug antibody (DE‐ADA; Treatment Withdrawal Period) or treatment‐emergent anti‐drug antibody (TE‐ADA; Retreatment Period)\].

Statistical analysis {#jdv15292-sec-0012}
--------------------

This analysis focuses on the Treatment Withdrawal Period and the Retreatment Period (Fig. [1](#jdv15292-fig-0001){ref-type="fig"}). Efficacy data for the Induction Dosing Period and the Maintenance Dosing Period for patients who achieved PASI75 at Week 52 are presented for reference. The responder population, which included all patients with plaque psoriasis who achieved PASI75 at Week 52, was used for the analyses of the Induction Dosing Period, Maintenance Dosing Period and Treatment Withdrawal Period. The relapse population, which included all patients with plaque psoriasis who experienced a relapse (PASI ≤50 from PASI75 at Week 52) during the Treatment Withdrawal Period, was used for the analyses of the Retreatment Period (except TE‐ADA, which are reported for all patients entering the Retreatment Period). Sample size determination has been described previously.[14](#jdv15292-bib-0014){ref-type="ref"} Continuous data are summarized by descriptive statistics. Categorical data are summarized by frequency counts and percentages, with missing data imputed using non‐responder imputation (NRI). Statistical analyses were carried out using SAS version 9.2 (Cary, NC, USA).

Results {#jdv15292-sec-0013}
=======

Disposition {#jdv15292-sec-0014}
-----------

A total of 70/78 (89.7%) enrolled patients with plaque psoriasis completed the Maintenance Dosing Period and entered the Treatment Withdrawal Period at Week 52 (responder population; Table [1](#jdv15292-tbl-0001){ref-type="table"}). Of these, 61 patients relapsed (PASI ≤50) during the Treatment Withdrawal Period. Of the 70 patients, three patients (two relapsed, one did not relapse) did not enter the following Retreatment Period owing to an AE or physician\'s decision, and 67 patients (59 relapsed, eight did not relapse) entered the Retreatment Period. The 59 patients who relapsed during the Treatment Withdrawal Period and entered the following Retreatment Period were included in the relapse population. The eight patients who did not relapse (i.e. maintaining PASI \>50) completed the entire Treatment Withdrawal Period, to Week 100. Of the 67 patients who entered the Retreatment Period, seven patients (10.4%) discontinued before Week 192, and 60 (89.6%) patients completed the Retreatment Period. (Note: 9 months after marketing authorization was received in Japan, all patients discontinued ixekizumab and entered post‐treatment follow‐up.) Patients who had completed the Retreatment Period or who were ongoing were counted as having completed the Retreatment Period. At the cut‐off date for the Retreatment Period (3 April 2017), all completers had at least 120 weeks of retreatment.

###### 

Patient disposition of the responder population during the Treatment Withdrawal Period and Retreatment Period in patients with plaque psoriasis (UNCOVER‐J)

  *n* (%)              Treatment withdrawal period (*N* = 70)   Retreatment period (*N* = 67)
  -------------------- ---------------------------------------- -------------------------------
  Completed period     67 (95.7)                                60 (89.6)
  Relapsed             61 (87.1)                                NA
  Discontinued         3 (4.3)                                  7 (10.4)
  Adverse event        1 (1.4)                                  3 (4.5)
  Physician decision   2 (2.9)                                  1 (1.5)
  Patient decision     0                                        2 (3.0)
  Lack of efficacy     0                                        1 (1.5)

Of the 70 patients who entered the Treatment Withdrawal Period, three patients did not enter the following Retreatment Period (one patient who discontinued owing to an adverse event before Week 100 but did not relapse; one patient who discontinued owing to a physician decision before Week 100 and relapsed; one patient who relapsed before Week 100 but did not enter the Retreatment Period owing to a physician decision).

*n*, number in group; *N*, population size; NA, not applicable.
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Demographic and baseline clinical characteristics {#jdv15292-sec-0015}
-------------------------------------------------

The overall demographic and baseline clinical characteristics for patients with plaque psoriasis (*N* = 78) have been described previously.[13](#jdv15292-bib-0013){ref-type="ref"}, [14](#jdv15292-bib-0014){ref-type="ref"} Demographic and baseline characteristics for the responder population (*N* = 70; Table [2](#jdv15292-tbl-0002){ref-type="table"}) were consistent with those for the overall population with plaque psoriasis.

###### 

Baseline demographics for the responder population (relapse and non‐relapse) in patients with plaque psoriasis (UNCOVER‐J)

  Characteristic                                Relapse population (*N* = 61)                         Non‐relapse population (*N* = 9)   Responder population total (*N* = 70)
  --------------------------------------------- ----------------------------------------------------- ---------------------------------- -----------------------------------------------------
  Age, years                                    43.8 (11.18)                                          53.3 (9.27)                        45.1 (11.35)
  Male, *n* (%)                                 49 (80.3)                                             7 (77.8)                           56 (80.0)
  Weight, kg                                    74.6 (16.66)                                          65.6 (12.91)                       73.4 (16.43)
  Duration of psoriasis symptoms, years         15.5 (9.81)                                           12.0 (9.11)                        15.0 (9.73)
  Prior systemic therapy, *n* (%)                                                                                                        
  Non‐biologic only                             34 (55.7)                                             6 (66.7)                           40 (57.1)
  Biologic only                                 1 (1.6)                                               0                                  1 (1.4)
  Non‐biologic and biologic                     12 (19.7)                                             0                                  12 (17.1)
  PASI score                                    26.9 (9.02)                                           24.2 (6.52)                        26.5 (8.75)
  sPGA score                                    3.8 (0.57)                                            3.8 (0.44)                         3.8 (0.55)
  Scalp psoriasis, *n* (%)                      60 (98.4)                                             9 (100.0)                          69 (98.6)
  PSSI score in patients with scalp psoriasis   26.0 (15.66)[†](#jdv15292-note-0006){ref-type="fn"}   24.3 (14.50)                       25.8 (15.42)[‡](#jdv15292-note-0106){ref-type="fn"}
  Nail psoriasis, *n* (%)                       32 (52.5)                                             6 (66.7)                           38 (54.3)
  NAPSI score in patients with nail psoriasis   32.2 (22.27)                                          36.2 (25.40)                       32.8 (22.47)
  PsA, *n* (%)                                  9 (14.8)                                              1 (11.1)                           10 (14.3)
  Pain VAS in patients with PsA                 63.2 (22.35)                                          30.0 (NA)                          59.9 (23.55)
  DLQI score                                    11.3 (6.39)                                           4.3 (2.35)                         10.4 (6.46)
  Itch NRS score                                6.3 (2.58)                                            4.6 (2.01)                         6.1 (2.57)

†Baseline scores only available for 58 patients.

‡Baseline scores only available for 67 patients.

Data are mean (SD) unless otherwise stated. A total of 61/70 patients who entered the Treatment Withdrawal Period relapsed by Week 100.

DLQI, Dermatology Life Quality Index; NA, not applicable; NAPSI, Nail Psoriasis Severity Index; NRS, numeric rating scale; PASI, Psoriasis Area Severity Index; PsA, psoriatic arthritis; PSSI, Psoriasis Scalp Severity Index; SD, standard deviation; sPGA, Static Physician Global Assessment; VAS, visual analogue scale.
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Efficacy outcomes {#jdv15292-sec-0016}
-----------------

### Induction dosing period {#jdv15292-sec-0017}

For the responder population, all outcome measures showed improved efficacy from baseline to Week 12. At Week 12, PASI75, 90 and 100 response rates were 100%, 87% and 34% (NRI), respectively. At Week 12, sPGA (0,1) and sPGA (0) response rates were 90% and 39% (NRI), respectively. At baseline, mean PASI, DLQI and PSSI scores were 26.5, 10.4 and 25.8, respectively, and improved at Week 12 to 1.0, 1.7 and 1.6, respectively (mean PASI, DLQI and PSSI are presented for all treatment periods in Fig. [2](#jdv15292-fig-0002){ref-type="fig"}a--c, respectively).

![Mean PASI (a), DLQI (b) and PSSI (c) data (up to at least 120 weeks from the start of retreatment). Data, including the Induction Dosing Period, are from PASI75 responders at Week 52. The number of patients at selected weeks is shown below each graph. DLQI, Dermatology Life Quality Index; IXE, ixekizumab; IXE Q2W, 80 mg ixekizumab every 2 weeks; IXE Q4W, 80 mg ixekizumab every 4 weeks; PASI, Psoriasis Area Severity Index; PASI75, ≥75% improvement in the Psoriasis Area Severity Index; PSSI, Psoriasis Scalp Severity Index.](JDV-33-568-g002){#jdv15292-fig-0002}

### Maintenance dosing period {#jdv15292-sec-0018}

For the responder population, most outcome measures were stable or further improved from Week 12 at Week 52. At Week 52, PASI75, 90 and 100 response rates were 100%, 87% and 53% (NRI), respectively. At Week 52, sPGA (0,1) and sPGA (0) response rates were 90% and 57% (NRI), respectively. At Week 52, mean PASI, DLQI and PSSI scores were 0.9, 1.3 and 2.9, respectively.

### Treatment withdrawal period {#jdv15292-sec-0019}

For the responder population, all outcome measures showed reduced efficacy after ixekizumab treatment was withdrawn at Week 52. At Week 76 (24 weeks after ixekizumab withdrawal) and Week 100 (48 weeks after ixekizumab withdrawal), PASI75 response rates, which did not include retreatment data after relapse, were 26% and 7%, PASI90 response rates were 11% and 3%, and PASI100 response rates were 0% and 0% (NRI), respectively (Fig. [3](#jdv15292-fig-0003){ref-type="fig"}a). At Week 100, sPGA (0,1) and sPGA (0) response rates were 4.3% and 0% (NRI), respectively (Fig. [3](#jdv15292-fig-0003){ref-type="fig"}b). For the 61 (87.1%) patients with PASI75 at Week 52 who relapsed (PASI ≤50) following the withdrawal of ixekizumab, the median time to relapse was 143 days. Of the 61 patients, for the patients with ≥PASI75 \~\<90 (*n* = 8), ≥PASI90 \~\<100 (*n* = 20) and PASI100 (*n* = 33) at Week 52, the median time to relapse was 85, 135 and 165 days, respectively. At Week 100, mean PASI, DLQI and PSSI scores increased to 5.7, 3.9 and 9.2, respectively.

![PASI (a) and sPGA (b) response rates (up to Week 100) using NRI during the Treatment Withdrawal Period. Patients were treated with 80 mg ixekizumab every 2 weeks up to Week 12, and then 80 mg ixekizumab every 4 weeks up to Week 52. At Week 52, responders (PASI75) were withdrawn from treatment and followed until Week 100. Data are from PASI75 responders at Week 52. The number of weeks drug‐free are shown at the bottom of each graph. NRI, non‐responder imputation; PASI75/90/100, ≥75%/≥90%/100% improvement in Psoriasis Area Severity Index; sPGA, Static Physician Global Assessment.](JDV-33-568-g003){#jdv15292-fig-0003}

### Retreatment period {#jdv15292-sec-0020}

For the relapse population, all outcome measures showed improved efficacy with ixekizumab retreatment and were maintained up to 120 weeks. At Week 12 and Week 120 of retreatment, PASI75 response rates were 83% and 83%, PASI90 response rates were 68% and 68%, and PASI100 response rates were 25% and 39% (NRI), respectively (Fig. [4](#jdv15292-fig-0004){ref-type="fig"}a). At Week 12 and Week 120 of retreatment, sPGA (0,1) response rates were 69% and 68%, and sPGA (0) response rates were 27% and 41% (NRI), respectively (Fig. [4](#jdv15292-fig-0004){ref-type="fig"}b). At Week 0 of retreatment, mean PASI, DLQI and PSSI scores were 17.9, 9.5 and 24.0, respectively, which improved to 2.9, 2.7 and 2.6 at Week 12 of retreatment, respectively, and were maintained at Week 120 of retreatment (1.9, 1.6 and 2.5, respectively).

![PASI (a) and sPGA (b) response rates using NRI in relapsed and retreated patients. Patients were treated with 80 mg ixekizumab every 2 weeks up to Week 12, and then 80 mg ixekizumab every 4 weeks up to Week 52. At Week 52, responders (PASI75) were withdrawn from treatment. At relapse (PASI ≤50), patients were retreated with 80 mg ixekizumab every 4 weeks. Relapse Week 0 includes all relapse patients, regardless of the week in which the relapse occurred. NRI, non‐responder imputation; PASI75/90/100, ≥75%/≥90%/100% improvement in Psoriasis Area Severity Index; sPGA, Static Physician Global Assessment.](JDV-33-568-g004){#jdv15292-fig-0004}

Safety {#jdv15292-sec-0021}
------

### Treatment withdrawal period {#jdv15292-sec-0022}

For the responder population, approximately half of patients who withdrew from ixekizumab treatment reported DEAEs during the Treatment Withdrawal Period, during which ixekizumab was not administered to patients (Table [3](#jdv15292-tbl-0003){ref-type="table"}). The most common DEAEs were viral upper respiratory tract infections \[6/70 (8.6%)\], followed by influenza, aspartate aminotransferase increased, gamma‐glutamyltransferase increased and urticaria \[3/70 (4.3%) each\]. There were no deaths, few severe DEAEs \[2/70 (2.9%)\], and only one patient (1.4%) discontinued the study owing to an AE (SAE of gastric cancer). Three patients reported SAEs (gastric cancer, hand fracture and cytomegalovirus infection). AESIs were reported by 2/70 (28.6%) patients; the most common AESIs were infections.

###### 

Safety overview: treatment withdrawal period (responder population) and Retreatment Period (relapse population) in patients with plaque psoriasis (UNCOVER‐J)

  AE, *n* (%)                                          Treatment withdrawal period (no ixekizumab; *n* = 70)   Retreatment period (IXE Q4W; *n* = 59)
  ---------------------------------------------------- ------------------------------------------------------- ----------------------------------------
  DEAEs/TEAEs[a](#jdv15292-note-0009){ref-type="fn"}   39 (55.7)                                               52 (88.1)
  AE leading to discontinuation                        1 (1.4)                                                 3 (5.1)
  Deaths                                               0                                                       0
  SAEs                                                 3 (4.3)                                                 8 (13.6)
  AESI                                                 20 (28.6)                                               40 (67.8)
  Infections                                           15 (21.4)                                               34 (57.6)
  Hepatic                                              5 (7.1)                                                 8 (13.6)
  Allergic reactions/hypersensitivity                  4 (5.7)                                                 11 (18.6)
  Malignancies                                         1 (1.4)                                                 0
  Injection‐site reaction                              0                                                       2 (3.4)
  Cytopenias                                           0                                                       0
  Depression                                           0                                                       1 (1.7)
  Cerebrocardiovascular disease                        0                                                       1 (1.7)
  *Pneumocystis jirovecii* pneumonia                   0                                                       0
  Interstitial lung disease                            0                                                       0

DEAEs are reported for the Treatment Withdrawal Period and TEAEs are reported for the Retreatment Period.

Patients with multiple occurrences of the same event were counted under the highest severity; in the case where the severity has an additional category 'more severe than baseline' collected, the 'more severe than baseline' and 'severe' categories were combined for analysis and presentation.

Of the 70 patients who entered the Treatment Withdrawal Period, three patients did not enter the following Retreatment Period (one patient who discontinued owing to an AE before Week 100 but did not relapse; one patient who discontinued owing to a physician decision before Week 100 and relapsed; one patient who relapsed before Week 100 but did not enter the Retreatment Period owing to a physician decision). Of these 70 patients, 61 patients relapsed during the Treatment Withdrawal Period. A total of 59 patients who relapsed during the Treatment Withdrawal Period and who entered the following Retreatment Period were included in the relapse population.

AE, adverse event; AESI, adverse event of special interest; DEAE, drug‐free‐emergent adverse event; IXE Q4W, 80 mg ixekizumab every 4 weeks; SAE, serious adverse event; TEAE, treatment‐emergent adverse event.

John Wiley & Sons, Ltd

### Retreatment period {#jdv15292-sec-0023}

For the relapse population, most patients reported TEAEs during the Retreatment Period (Table [3](#jdv15292-tbl-0003){ref-type="table"}). The most common TEAEs were viral upper respiratory tract infections \[10/59 (16.9%)\], followed by influenza and asteatotic eczema \[8/59 (13.6%) each\], hypertension \[6/59 (10.2)\], and folliculitis and eczema \[5/59 (8.5%) each\]. There were no deaths, few severe TEAEs \[6/59 (10.2%)\] and only three patients (5.1%) who discontinued the study owing to an AE. Eight patients reported 11 SAEs during the Retreatment Period (ankle fracture, cholelithiasis, diverticulum intestinal haemorrhagic, haemangioma, hand fracture, hyperplastic cholecystopathy, intervertebral disc protrusion, large intestine polyp, pharyngotonsillitis, pneumonia and spondylolisthesis); none of these SAEs led to study discontinuation. AESIs were reported by 40 (28.6%) patients; the most common AESIs were infections.

Immunogenicity {#jdv15292-sec-0024}
--------------

During the Treatment Withdrawal Period, 14/69 (20.3%) patients were DE‐ADA positive, but all were neutralizing antibody negative. For those who entered the Retreatment Period, 13/67 (19.4%) patients were TE‐ADA positive. One patient was neutralizing antibody positive at the point just before the retreatment start. The anti‐drug antibody (ADA) titre when detected the neutralizing antibody was moderate. This patient achieved PASI75, 90 and 100 at Retreatment Week 36--60 and maintained PASI 75 up to Retreatment Week 120.

Discussion {#jdv15292-sec-0025}
==========

This is the first clinical study to report long‐term data on ixekizumab treatment withdrawal and retreatment in patients with moderate‐to‐severe psoriasis. We found that Japanese patients who previously responded to continuous ixekizumab treatment (PASI75 at Week 52) showed reduced efficacy in all parameters after ixekizumab withdrawal, with approximately half of patients relapsing within 5 months of treatment interruption. However, there were eight patients who completed the entire Treatment Withdrawal Period to Week 100 without relapse. Further, by Week 12 of ixekizumab retreatment (80 mg every 4 weeks), we observed an improvement in all efficacy parameters including PASI and DLQI scores and maintenance of response up to Week 120 of retreatment. Notably, improvements during retreatment occurred without use of the approved loading (160 mg) or induction doses for ixekizumab (80 mg every 2 weeks). Furthermore, we found that PSSI scores generally showed the same pattern of improvement as PASI scores with treatment withdrawal and retreatment. Ixekizumab was also well tolerated, with no new safety concerns identified during treatment withdrawal or retreatment. These results highlight the potential of ixekizumab as a treatment for Japanese patients with moderate‐to‐severe psoriasis under conditions that reflect the treatment interruptions that might occur in clinical practice.

In this analysis of UNCOVER‐J, response and relapse criteria were based on PASI scores in accordance with both the primary endpoint for the overall study (PASI75 at Week 12)[14](#jdv15292-bib-0014){ref-type="ref"} and common practices in clinical trials in Japan. Although different response criteria were used in our earlier pooled analysis of ixekizumab treatment interruption,[12](#jdv15292-bib-0012){ref-type="ref"} the findings for Japanese patients in the current study were generally similar to the global population. In the earlier pooled analysis, responders were defined as those who achieved sPGA (0,1) at Week 12. Similar to the current study, we observed that among patients interrupting treatment at Week 12, most (\>80%) had relapsed (sPGA ≥3) with treatment withdrawal by Week 60, with a median time to relapse of approximately 20 weeks. Further, 80%, 56% and 35% (observed) of patients recaptured a PASI75, 90 and 100 at 12 weeks of retreatment, respectively, and response rates were maintained to Week 24 of retreatment in our pooled analysis. The results of the current study confirm our earlier findings and may be considered to more closely replicate clinical practice (longer‐term period of treatment before treatment discontinuation), but importantly they show that response rates are maintained with long‐term retreatment (up to 120 weeks). In addition, irrespective of the selected response/relapse criteria and differences in timing of treatment withdrawal (i.e. Week 12 for the UNCOVER studies and Week 52 in the current study), results from both studies show that most patients relapse with ixekizumab withdrawal and recapture the response with retreatment. However, not all patients recaptured the same degree of efficacy when ixekizumab was re‐introduced. The approved loading (160 mg) and induction doses (80 mg every 2 weeks) of ixekizumab were not used for retreatment in both studies, and the impact of these doses on clinical outcomes could not be evaluated. Further evaluation of interrupted ixekizumab therapy with different treatment strategies (e.g. withdrawal times and doses) is warranted.

Studies of other IL‐17 inhibitors using different treatment strategies demonstrate varying relapse and recapture of response profiles with interrupted therapy. A pooled analysis of the ERASURE and FIXTURE trials of secukinumab, including patients who achieved PASI75 at Week 52, demonstrated that most patients relapsed (loss of \>50% of the maximum PASI gain compared with baseline) and recaptured response with retreatment.[16](#jdv15292-bib-0016){ref-type="ref"} Only 16% (secukinumab 300 mg--placebo treatment group) of patients did not relapse after treatment withdrawal, and the median time to relapse was approximately 28 weeks. Upon retreatment using weekly dosing to Week 3 and every 4 weeks thereafter, 95%, 70% and 38% of patients recaptured PASI75, 90 and 100, respectively, at Week 12. The SCULPTURE trial of secukinumab, using retreatment‐as‐needed vs. a fixed‐interval maintenance regimen, demonstrated that most responding patients (PASI75 at Week 12) relapsed with treatment withdrawal.[7](#jdv15292-bib-0007){ref-type="ref"} Overall, 85% (secukinumab 300 mg retreatment‐as‐needed group) relapsed (loss of \>20% of the maximum PASI gain compared with baseline), and the median time to relapse was approximately 24 weeks. Most patients recaptured response with retreatment (69% recaptured PASI75 at first retreatment and 91% of patients recaptured PASI75 at Week 12). A pooled analysis of the AMAGINE‐1, AMAGINE‐2 and AMAGINE‐3 trials of brodalumab, an anti‐IL‐17 receptor antibody, demonstrated more rapid relapse upon treatment discontinuation compared with the anti‐IL‐17 antibodies, ixekizumab and secukinumab.[17](#jdv15292-bib-0017){ref-type="ref"} At brodalumab treatment discontinuation, 96% of patients had achieved PASI75. Median time to relapse (defined as the request of a patient to initiate a new treatment after brodalumab withdrawal) was 6--7 weeks, and only 22% of patients had not relapsed at 3 months (all had relapsed by 9 months). Brodalumab retreatment was not conducted. Differences in response/relapse criteria make strict comparison between these studies difficult. However, similar to ixekizumab, the results from these studies[7](#jdv15292-bib-0007){ref-type="ref"}, [16](#jdv15292-bib-0016){ref-type="ref"}, [17](#jdv15292-bib-0017){ref-type="ref"} show a loss of response with treatment withdrawal and recapture of response with retreatment, with lower response rates than initial treatment.

Some studies have shown an increased risk for the development of ADAs with intermittent therapy with biologics.[4](#jdv15292-bib-0004){ref-type="ref"}, [18](#jdv15292-bib-0018){ref-type="ref"}, [19](#jdv15292-bib-0019){ref-type="ref"}, [20](#jdv15292-bib-0020){ref-type="ref"} In the current study, the incidence of TE‐ADAs during the initial 52‐week Maintenance Treatment Period was 12.8% (10/78), while the incidence of TE‐ADAs during the Retreatment Period (maximum 192 weeks) was 19.4% (13/67). Taking into account the longer duration of the Retreatment Period, the incidence of TE‐ADAs during the Retreatment Period has not increased from that of the initial 52‐week Maintenance Treatment Period. In addition, similar to a previous study of interrupted ixekizumab therapy,[12](#jdv15292-bib-0012){ref-type="ref"} few patients in the current study developed neutralizing antibodies. In the previous study of ixekizumab, there were no meaningful differences in the per cent PASI improvement upon retreatment in patients with or without TE‐ADAs.[12](#jdv15292-bib-0012){ref-type="ref"} Considering the small number of evaluated patients, the absence of a reference arm and the open‐label nature of the current study, no additional conclusions can be drawn.

Important strengths of this analysis include the prospective and multicentre design of the UNCOVER‐J study, the low discontinuation rate and the length of follow‐up with retreatment. However, there are several limitations to this analysis that are inherent in the study design, including the lack of a control group, open‐label treatment, and the fact that the study was conducted in Japanese patients only, with a relatively small sample size.

In conclusion, we found that in Japanese patients with an initial response to ixekizumab, approximately half relapsed within 5 months of treatment withdrawal; however, most of them subsequently recaptured responses within 12 weeks, and that response was maintained up to 120 weeks of retreatment. Furthermore, interrupted ixekizumab therapy was well tolerated.
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